S2METRO

MUNICIPALITY OF METROPOLITAN SEATTLE

Multi-Corridor Project TR0 ”Eﬁ%‘ﬁ%m
Draft Final Report [MOROTNEEEIEE

Conceptua| Design SEATTLE, WA 93104

December 1985 @,
&

ot ime '{._
% i1
At ——
oo -
o D e -
faiing P, ar® i
5 = =
"lf-‘r.j 8 A
s 'l bR
p=—iiy tJ

pecm -,
T4 = :...:.. f ey
e O F“
—t Qf:____) Sl
::'-;:.".‘.':: f_‘ '-_1
v e L
Fe=irur | '.___‘!
S —t
lf:"li C"}
—

Raymond Kaiser Engineers Inc.
in assocjation with

Tudor Engineering Company
and

Anne C. Symonds, P. E.

Arai/Jackson, Architects & Designers
Geo/Resource Consultants

INCA Engineers Inc.

TDA Inc.




the Baseline Alternative, Special bus-relat
South, and East Corridors included ip the

alignments were developed which are
plans and typical sections. A limited
profile drawings were prepared for

for-“title) ~ The data included was ‘utilized  for ‘the
Estimates (Task ). Exceptions were the East Corridor Be
and East Corridor Redmond Line, for which the right-of-—way COsts were

Still being investigated at this writing. These Costs will be included
in the Final Report.

Task C: Conceptual Design of Stations
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Task D: Conceptual Design of Systemwide Rail Capital Facilities

1. Fleet Sizing - Although travel times for the LRT Alternative were
determined at this writing and are included in the report, the patronage
data was received too late to determine the fleet size, which will be
included in the Final Report. With the completion of the LRT Fleet
Sizing an operating plan analysis will be performed and included in the
Final Report.

2. Rail Yard and Shop Concepts - Because the fleet size was not yet
determined at this writing, the yard and shop requirements are not
inclunded. - Yard sites: will Dbe identified, sized, and estimated in the
Final Report.

3. Subsystems - The following items were identified for each segment
and/or station and are included in this report: the number, rating, and
location of traction power substations; the signaling and communications
systems equipment quantities; the ventilation systems; the fare collec-
tion proposed equipment and quantities; and the number and location of
turnback zones or crossovers. Also included is a description of the
vehicle type to be used for the LRT Alternative.

TASK E: Capital Cost Estimates

This report contains a summary of the capital cost estimates for each
alternative. Complete details of the capital cost estimates for each
alternative are included in separate reports previously submitted to
METRO (see Appendix for titles).

This report is divided into four chapters and an Appendix, the first
chapter being this general introduction.

The second chapter presents the Baseline Alternative alignment descrip-
tion and the corresponding Capital Cost Estimates.

The third chapter presents the Trunk Feeder Alternative alignment
descriptions and the corresponding capital cost estimates.

The fourth chapter presents the LRT Alternative alignment descriptions,
the LRT stations ' conceptual design, the systemwide LRT facilities, and
the corresponding capital cost estimates.

Finally, the Appendix enumerates the reports submitted separately,
completing this Multi-Corridor Project study.
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TRUNK FEEDER ALTERNATIVE

NORTH CORRIDOR BUSWAY

DRAWING No. 21-T

This alternative begins at the 9th Avenue and Pine Street Station that
is assumed to exist (see Drawing No. 21-T) . “iFrom there, the alignment
consists of a wide two-lane busway and enters the reversible Pike and
Pine ramp until approximately Howell Street. There it leaves the ramp
and proceeds in a cut-and-cover configuration under Eastlake Avenue to a
portal just south of Republican Street. Up to this point, the alignment

is identical to the I-5 alternative, identified previously in the North
Corridor Alternatives Analysis.

From the cut-and-cover portal at Republican Street, which is on the east
side of Eastlake Avenue, the alignment ascends in an at-grade configura-
tion and crosses at-grade the signalized intersection of Eastlake-
Lakeview Frontage Road and Eastlake Avenue. From there the alignment
proceeds on the east side of Eastlake Avenue which is widened from Roy
to Aloha Streets to allow for one general traffic lane in each direc-
tion. Due to this widening, right-of-way acquisition is required on the
west side of the street. From Aloha Street north, the alignment con-
tinues in an aerial configuration with adequate vertical clearance;
therefore, no street widening will Dbe required. " At a "point ‘opposite
Prospect Street, the alignment turns east, crosses under the 1-5
reversible roadway in a cut-and-cover configuration, and emerges on the

east side of the reversible roadway. The portal is the beginning of the
guided busway.
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“. LRT ALTERNATIVE

INTRODUCTION

This chapter, divided into four sections
b |

and the capital cost estimate for the _
Downtown and the North, East, and South Covri for Seattle

The second section provides a descripts
and a summary of the different station

The1third section describes the Systemwide facilities for the LRT
native, including fleet sizing, maintenance facilities
3

such as traction power, signaling, communications
’ )
tion, and fare collection.

Alter-
and subsystems
vehicles, wventila-

The fourth section covers the the Capital Cost Estimate for the different
LRT Alternative Corridors described in the first section.

DOWNTOWN CORRIDOR

One alignment has been considered for the Downtown Corridor.

Alignment D-T: Seattle CBD Tunnel

This alignment follows the same alignment as the Downtown bus tunnel

presently under design for bus service. The LRT Alternative assumes the
tunnel exists and describes the modifications required to convert the
tunnel and the stations from bus to LRT operation.

NORTH CORRIDOR

Two alignments have been considered for the North Corridor.

Alignment N-1: Seattle CBD/I-5/University of Washington Subway/-
Northgate/Mountlake Terrace/Alderwood Mall

Alignment N-2: Seattle CBD/I-5/University of Washington Bypass/
Northgate/Mountlake Terrace/Alderwood Mall

Alignment N-1 starts at 9th Avenue and Pine Street Station in Downtown

: Seattle, follows I-5 north crossing over the ship channel, and serves
the University of Washington District via a subway. After the Univer-
sity, the alignment follows I-5 north again, connects with Northgate,
Jackson Park, and Mountlake Terrace, and ends at the Alderwood Mall in
Snohomish County. Alignment N-2 differs only in the f'irst segment,
where a bypass to the University of Washington District has been
considered. |




These alignments have been divided into four Seg
ment3:

SNC-1: From O3th Avenue gpg
SNC-2: From 9th Avenue gapg

SNC-3: From Northgate Statjonp to

SNC-4: From Mountlake Terrace

through the Duwamish Industrial Area,
Corridor until Tukwila. From Tukwila,

lows the south side of I-405 unti] Pacific Highway. It then turns th
on Pacific Highway, connecting with the Sea-Tac Airport. South ofSO;L:Ih
airport the alignment continues on Pacific Highway until South ZOOtE

Street and turns east on South 200th Street until I-5, where j
" : 3 re t
along the west side of I-5. At the South 3 1t proceeds

alignment turns west until the South Federg]

west and fol-

S5C-2: Boeing Field Station to Sea-Tac Airport Station

55C-3: Sea-Tac Airport Station to South Federal Way Station.

EAST CORRIDOR

Four alignments have been considered for the East Corridor:
Alignment E-1: Seattle CBD/I-90/Bellevue Subway/Kirkland/Bothell
Alignment E-2: Seattle CBD/I-90/Bellevue Bypass/Kirkland/Bothell
Alignment E-3: Seattle CBD/I-90/Bellevue Subway/Redmond

Alignment E-4: Seattle CBD/I-90/Bellevue Bypass/Redmond.




connects Bellevue to Kirklang and
n right-of-way and extends nortp &
d alignment option turns east after
: SR'520 until Redmond. There it o,

option

The Bellevue CBD alignment segments are-
SEC-3: Bellevue CBD Bypass, or
SEC-4: Bellevue CBD Subway.
The Bothell alignment segments are:
SEC-5: From Bellevue CBD to South Kirklang Station
SEC-6: From South Kirkland Station to Juanita Station
SEC-7: From Juanita Station to Bothell Station and Terminus.

The Redmond alignment segments are;

SEC-8: From Bellevue CBD to Northup Station

SEC-9: From Northup Station to East Sammamish Station and
Terminus.
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1

DOWNTOWN SEATTLE AND NORTH CORRID
OR

DRAWING NO. 108-g

SEGMENTS SDT-1 AND SNC~1

nent turns east under Pine Street to 9th Ayep

The segment includes three intermediate subway stations. The tal
: OoCa

length of thi§ segm.ent . approximately 1.4 miles, consisting entirel
of subway configuration. ely

The Downtown Seattle Bus Tunnel is assumed to s isiin
only cost implications are to be the costs needed to mogii
and convert it from a bus to a LRT operation.
;tems include the following:

therefore the

fy the tunnel
These conversion cost

(1) Trackwork: attaching two tracks of rail to the existing pave-
ment by direct fixation methods.

(2) Stations: modifying the platforms from low to high platforms
with the corresponding modifications to the existing access
facilities such as stairs and elevators. The existing esca-
lators from the mezzanine to the platforms are to be replaced.

(3) Traction power: increasing the capacity of the substations,
additional feeders, and a new overhead contact system.

(4) Signaling: additional S;'Lgnaling equipment.
(5) Communications: additional communication equipment.

(6) Fare Collection: additional fare collection equipment.

SEGMENT SNC-1:

This segment covers the area between 9th Avenue and Pine St:r'e.et S'tat.'LOI]'?l
and Northgate Station, including the bypas:'s gl the Unlvel-TSlty ti
Washington District. From 9th Avenue and Pine _Street Stas?in}ioweli
alignment enters at grade the reversible Pike and Pine ramp unti o
Street, where the LRT tracks leave the ramp and proceecli ]'-Esta scouth £
cover configuration under Eastlake Avenue to a portah ] fogror o
Republican Street. From the cut-and-cover Portal’- OE ; E ::nfiguration
Eastlake Avenue, the alignment proceeds 1n a retained ot

- ible roadway,
between the Eastlake- Lakeview ramp and the I-5 reversib.le€

: . - and Ccrosses
: 1 configuration,
crosses over the Mercer E-N ramp in an aeria a cut-and-cover

under the Mercer R-S-W ramp and I-> sout.hbound 132?211 l;lf I-5 and joints
contiguration. The alignment emerges 11 therl::e ;idﬂ
the I-5 reversible roadway, OCCUpPY1Ng the W :

of the wexisting




ing " ConStrUCtion' 'After t'he br?‘dge, the alignment QGWlELl fequire
. : configuratlon until Un1Versity District Stat i
retal of I-5 with NE 45th Street |
1 ON

a1ignment continues in g retained-
o . 7

téle of the I-5 right-of-way (see Sectiop C-C)

L] e #

iSting Streets 1;
4 several I-5 entrance and exit ramps. like NE 50th
Ieet all




astlake-I,ak
le roadway, CIOSSeS over the Mercar E
ble :

. "N ram and '

3 e enpgrtion sl the vt Lo LT et |
in an aerid e Station. The station is locateq near the Intersection of

qtil Fastla 1o and East Howe Street. nght-of-way Will have to pe

rastlake Aveﬂthe proposed station locatiop After the station, the

acquired @t tinues in a twin-bored tunnpe] Subway configuration, (see C
alignmenz Smbetween Boylston Avenue and the -5 Southbound lapes The

Section A7

os at a portal near the intersection wit
alignmenilengiire the closure of East Allison Street.
. : r
which w1

t continues in an aerial configuration,

' n ;

the allgl-lmses in the median of Eastlake Avenue,
n

and contl

and Fuhrman Avenues.

Crosses over I-5,
crossing over Harvard

" 1s proposed as the recommended alterna- g
| D s e batslfelllsehf;liiial (I;eepSection B-B). The final de;:fr}*-l
tive tO0 Cross ovel’timal type of bridge will require a new study,fw ;L;:l
mination of the O‘% r the LRT headways and the state-of-:the-art Oert;':ca]_
T Consll ebrid es, to select from bascule, SW LS tor Vfor T &
JoHIES énd foya)se r gassﬂ'uming ‘a total cycle of s:le mlczim lej s
. brld%esa‘ ve}i()stelve t,his would preclude brigge :Ezn;rlfjecid I%RT head-
passage o : .. _ ot
iy 'tiolursefizr;heshiitand DPeMlaI;esal\t;) e‘f}?:diRT trains will occur at most
Wavs wi .

F
other times of the day and the week.

d descends o
t Street an

‘ast the ship canal, the alignment crosses N‘Eh B(s):?de of NE_36th StrZ:E
L0 an at-grade configuration along t}.lehts.ilff-way will have t?debf)f NE —
Until University Hospital Station. ng_ and on the south si

quired op both sides of the I-5 crossing

. '« located near
t to accommodate the LRT tracks. The S

IN
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not
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cut-and-
and-cover stations.
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SEGMENTS SNC-1 (CONT) ann

SNC-3
P e e T
_1 (CONT
<EGMENT SN L
s 1N a . retained-
. ¢ continue Cut confj
9118 mex i roceeds in a gu dtion
Thjlevard from whelf_5 rc?adway until I;anrlal configuratior?ntll Ravenna
- vation g/ iEae ast Ravenna Boul “Sevelt Station Th at the Same
(13 iated s mmed ately Al?fter the Stationu ?Lard’ adjacent to EhSt&tion 1s
2 .de lot. » Lthe alj e exist
_and-ride e to alignment cpqq ing
Piie NE, descends . laonr tﬁzeiacit configuratjop and (;Soest over Weedin
: der 8th pvenue NE 301 5F Slde’ of the' 1.5 ri hn Faues. north
unde A). cut-and-cover configuration is requir dg t“Of*way (5eu
©d To cro

ree
;gtzrsihe 1nt§rchangteh,e tf;stalslfgénen; continues jp 4 rgsjlnﬁllt-er(:hange
figuration, within saction. B-B) z the I-5 rlght-of-waY, par(;ultl ;011-
Banner Way NE (see e . Cut-and-cover configuratiop e
quired where the Ehi BE rost Under Sth Avenua 'NE, NB 80t 8t s
Banner Way NE where it crosses over I-5, and the I-5 Northb G,
g 80th Street. From NE 92nd Street the ATt ans ound exit

gt gide of the Loo Tignt of way in: g partially retazzzzinuis
cut -

Eiguratien e aS'cends to an aerial configuration to N
fajgcelit 2o el i park'-and-rlde lot. The segment ends approxi-
nately 1,000 feet past the station.

along the ea
and-fill cOll

The total length of this segment 1s approximately 6.5 miles, consisting
of 0.9 mile 1n an aerial configuration, 2.0 miles in an at-grade con-
figuration, and 3.6 miles in a retained-cut and cut-and-cover configura-

rions. The segment includes one cut-and-cover station and two aerial

stations.

SEGMENT SNC-3

This segment covers the area between Northgate Station and Mountlake
Terrace Station. After Northgate Station, the alignment continues in an
aerial configuration, crosses over Northgate Way, (see Section C-C), and
descends to a partially retained cut-and-fill configuration at NE 115th
Street. The alignment continues within the east side of the I-5 right-
of-way, crosses under NE 130th Street, crosses over the NE 1l4>th Street
northbound exit ramp, and descends in a retained-cut configuration .to
the Jackson Park Station. The station is located near the intersection
of I-5 with NE 145th Street, adjacent to an existing park-and-ridg lot
to be expanded. After the station, the alignment continues in partially
retained cut-and-fil} configuration and crosses under the northbound I-5
éntrance ramp,




NORTH CORRIDQOR

DRAWING NO. 111-R

SEGMENTS SNG-3 (CONT) AND SNG-s

SEGMENT SNC-3 (CONT)

The alignment proceed's in a partially retaiped e |
+ion along the east side of the I-5 right-of-way cut-and-fill configura-

street, and proceeds north until NE 175th Street Crosses over NE 155th

. : : whe
ascend to an aerial configuration until North City re the LRT tracks

' Station. |
is located north of the intersection of -5 with NE‘.n 17;}:1}? Ssii;?

adjacent to a proposed park-and-ride lot. From the station the ali t
descends to an at-grade configuration (see Section A-A) proceeg;:m;t
grade along I-5, crosses under NE 185th Street and ascends’to an aerial
configuration (see Section B-B), Crossing over the NE 205th Street inter-
change. After the interchange, the LRT tracks leave the city. limits
entering Snohomish County, descend to a retained-cut configuration, crossj
under the I-5 northbound exit ramp, and continue until the Mountlake
Terrace Station. The station is located near the intersection of I-5

and 236th Street SW. The segment ends approximately 1,000 feet past the
Mountlake Terrace Station.

The total length of this segment is approximately 6.0 miles, consisting
of 1.3 miles in an aerial configuration, 1.0 mile in an at-grade con-
figuration, and 3.7 miles in a partially retained cut-and-fill configura-
tion. The segment includes one at-grade station, one cut-and-cover sta-
tion, and one aerial station.

SEGMENT SNC-4

This segment covers the area between Mountlake Terrace Station and Alder-
wood Mall Station and Terminus. After Mountake Terrace Station, the
alignment ascends to an aerial configuration, crosses over the northbound
lanes of I-5, and descends to an at-grade configuration within the median
of I-5 at 228th Street SW. From there, the LRT tracks continue north in
a partially retained cut-and-fill configuration until Mountlake Terrgce
North Station. The station is located at the intersection of I-5 ﬁ{lth
220th Street SW near a proposed park-and-ride lot. After the station,

the alignment proceeds in the median of I-5.




NORTH CORRIDQOR

_\

DRAWING NO. 112-g

SEGMENT SNC-¢4 (CONT
ds in the mediap
. ,nment Pprocee Ok 13
al(:)LSgth street SW and over 52nc1 Avenue Yest, Pa
LRT tracks ascend to an aerial configuratjop i
thet:hbound Janes and the I'nterurban Tt of ,
soutlii: +he Interurban right-of-way in ap aeri

ovel 2

rade configuration within the Interurbap Fish
%-B)- The alignment then cr?sses over 196th Street SW in _
configuration and proceeds until Alderwood Mall an aerial

_ 184th Street Sy
alignment leaves’ “the. Interurban right-of-way, follows Beech Roa,d tltlz

184th Street SW, and' turns west to Alderwood Mall Station. This station
is located in the middle of the proposed park-and-ride 1ot bounded by
26th Avenue West, 184th Street SW, and Ash Way. The alignment ends at
the Alderwood Mall Terminus, approximately 1,000 feet past Alderwood
Mall Station.

The total length of this segment is approximately 4.3 miles, consisting
of 1.0 mile 1n an aerial configuration and 3.3 miles in an at-grade con-

figuration. The segment includes two at-grade stations and one aerial
station.
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DRAWING NO. 113

, e
Sezt;:z’ia;hw'&y at grade. From there the IRT ¢ty
Indu

: Northern Railroad right-nf-
; the Burlington g of way and g
Sldiaijfwnfiguration to cross over the BN railyard paral P ot
aer sth Avenue South bridge. The alignment proceeds

road spur track right-of-way (see Section C-C) until South Park Station,
located at the intersection of East Marginal Way and 16th Avenue South.
Signalized grade crossings will be provided at 16th Avenue south and at
several entrances to the Boeing facilities. From South Park Station,
the LRT tracks continue at grade along East Marginal Way.
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